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The Ancient History of Computers 
and Network Sniffers” 


*Or: Failure is always an option 


Len Shustek : 
Chairman, Computer History Museum le 
June 14, 2016 





Why am | here’? 


Network 
General 





Token Ring Sniffer® 
first shipped September 1986 
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WHY 


BE CONTROLLED BY A TIMESHARING SYSTEM 


WHEN YOU CAN CONTROL A 
CLUSTER/ONE? 





Clustersharing is... several individual 
computers sharing a large program library, 
while preserving the individuality of each 
machine. 

The GLUSTER/ONE™ Concept offers 
each BASIC user his own computer rather 
than a small share of one central processor 

Nestar Systems’ GLUSTER/ONE creates 
a new dimension in low-cost computing, 


uy ; 


combining the power and economy of 
individual micro-compulers with the ability 
to store and share a million byte source 
program library on twe full-size flexible 
diskettes. 

To find out more about CLUSTER/ ONE, 
call us at 415/a27-0125, Or write to 
Nestar Systems, Inc., 490 Sherman Avenue, 
Palo Alte, Califormla S4306, 
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Cluster/One: Timesharing has come ‘to the microcomputer world 


By Paul Voakes 
Tunes Stoff Writer 

PALO ALTO — If things work 
out, Harry Saal could become a 
kind of social chairman for the per- 
sonal computer industry. 

Saal’s new company, Nestar Sys- 
tems Inc., has developed a system 
that can bring those microcom- 
puters together to do things they 
could never do alone. Nestar makes 
a little white box that brings the 
concept of timesharing to the mi- 
crocomputer world. 

For Saal, the possibilities are end- 
less. Bank customers could stop by 
for financial consultations with the 
computers; storefront computer 
centers could provide entertain- 
ment or computation services to 
the public; and each member of a 
school class could learn the same 
lesson on his or her personal com- 
puter at the same time. 

Saal, 34, is a former university 
computer science instructor and 
software designer for IBM. The 
other three principals in the firm, 
Leonard Shustek, Nicholas Fortis 
and James Hinds, also are former 
employees of firms that manufac- 
ture large computers. They've de- 
cided to think small, Saal said, be- 
cause of the growth they see in the 
microcomputer’s future. 

Market researchers estimate that 
the market, now about $500 million 
strong, should grow to at least $2.4 
billion by 1982. Nestar expects to 
piggyback on, and accelerate, that 
growth with its new product, Clus- 
ter/One. 

The hobbyists and whiz kids 
comprising the hard core of the mi- 
crocomputer market have deve- 
loped thousands of programs, for 
nearly every imaginable game and 
practical function, Saal explained. 
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But the programs are kept on cas- 
settes. When they're made avail- 
able they cost between $10 and $50 
each and it takes several minutes to 
load each from one computer to an- 
other. That tends to limit each mi- 
crocomputer’s “library” of infor- 
mation. 

The Cluster/One, the little white 
box, contains two diskettes that 
hold about 630,000 bytes of data, 
which translates into about 200 dif- 
ferent programs. Each of as many 
as 30 microcomputers in a room or 
building is connected, by hardwir- 
ing, to the Cluster/One. Each small 
computer user has only to call up a 
particular program from among 
the 200, and his or her own com- 
puter is loaded and ready to go ina 
couple of seconds. 

Saal said the Cluster/One goes 
one step better than timesharing 
because each station, the micro- 
computer, is a self-contained com- 
puter that merely draws on the 
memory of the central unit. In 
large-system timesharing, if several 
stations want to use the central 
computer at the same time, the de- 
mands on the computer create long 
delays. 

Each station can use a different 
program from the Cluster/One at 
the same time as well. For example, 
if 30 students at the 30 computers 
are learning at 30 different levels, 


the system provides those 30 differ- 
ent programs at one time. 

The Cluster/One also can mix 
apples and oranges, or, in the case 
of small computers, Apples and 
Pets and TRS-80s and any other 
microcomputer brand on the mar- 
ket. 

Nestar’s first market target is the 
school system, and Saal is un- 
daunted by the post-Proposition 13 
tightening of district budgets 
throughout the state. The Clus- 
ter/One system with four micro- 
computers sells for about $10,000, 


“and that’s $90,000 cheaper than . 


$100,000,” which is what Saal said a 
similar computer system would 
cost a school a few years ago. Once 
schools realize the computer's 
value as a teaching aid, Saal! said, 
every school in the country, on ele- 
mentary, secondary and college 
levels, will be using them. 

“I believe the computer will in- 
sinuate itself into education in a 
way that is irreversible,” he said. 
Several Peninsula schools already 
have a collection of microcom- 
puters for student use, and Nestar 
has been busy showing those 
schools how the Cluster/One ties 
the computer together and in- 
creases their capacities. 

Saal also said the microcomputer 
is being used in college chemistry 
classes, to simulate experiments 
that are either too dangerous or 
costly for each student to perform 
in the lab. 

One problem with marketing to 
public school districts, he conced- 
ed, is the time between the staffs 
request and school board's approv- 
al to buy a system. 

But the firm is exploring other 
avenues. It is negotiating to take 
part in a franchise network of 


stores to help students prepare for 
standardized examinations like the 
Scholastic Aptitude Test or law 
school admissions tests. Each stu- 
dent would work on practice exams 
on the microcomputer, and the 
Cluster/One would contain dozens 
of training programs for the differ- 
ent exams. 

“There are 1.5 million students 
each year who take the college 


boards alone,” said Saal. “‘And 
many of them get coaching. We'll 
be able to update the programs 
from year to year as the tests 
change their emphases, and each 
program wil) work on the weak- 
nesses of the student.” 

Nestar is a start-up business in its 
“parage”™ stage, in the Hewlett- 
Packard tradition. The Nestar em- 
ployees congregate in Saal's home, 





Times stoff photo by Gene Tupper 
Horry Saal checks one of the diskettes in Nestar's Cluster /One, while the microcomputers elsewhere in. 
the corporate headquarters (Saal's garage) flash some of the Cluster’s programs. 


and the Cluster/One and a gaggle 
of microcomputers are on line in 
the converted garage. Next month 
the firm plans to méve into an office 
suite on Sherman Avenue, howev- 
er, 

So far, the company has been fir: 
anced by the four principals, but 
Saal said they'll be looking for veny 
ture capital later this year as pra- 
duction demands increase. “ 
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Computers/Peripherals 


Cluster/One Connects 30 
Apples, PET’s Or TRS-80s 


PALO ALTO, CA— Anew system, | 


Cluster/One, from Nestar Systems (a 
new company here) allows the inter- 
connection of up to 30 Apple II, Com- 
modore PET or Radio Shack TRS-80 
personal computers. It also brings 
large-capacity disc storage and high- 
quality printing to personal-com- 
puter networks. 

Nestar’s concept allows the shar- 
ing of expensive resources, but does 
not reduce the advantages of power- 
ful, low-cost personal computer sta- 
tions. Since all processing is at the 


. users’ terminals, the system is 


degraded very little as the number of 
users increases, whereas standard 
time-sharing systems can be greatly 
degraded as more users are added. 

Cluster/One overcomes most of the 
disadvantages of personal computers 
as it provides a large, central pro- 
gram library, large mass storage us- 
able by each station, a high-quality 
printer usable by each station and the 
flexibility afforded by such per- 
ripheral capabilities. 

The Cluster/One system includes 


hardware (central unit, console and’ 


bus) and software. The central unit 
has a self-contained storage facility— 
two eight-inch Shugart flexible-disc 
drives that are soft sectored with 256 
bytes per sector. Each disc side holds 
about 100 average-sized BASIC 
programs. 

Housed with the drives are power 
supplies, expanded RAM for the con- 
sole computer, a floppy-dise con- 
troller, a b 
for transmitting and receiving infor- 
mation from the persona] computer 
stations (drones), associated elec- 
tronics and cooling. 

Each personal computer requires 
special hardware and software— 
provided in the form of plug-in boards 
in the Apple and PET, and a small 
mini-box in the TRS-80—to communi- 


*. 


us controller (ClusterBus) ° 


cate with the console computer, the 
Queen. No modifications are made to 
the drones. Installation is by plug- 
ging i in boards and/or connecting 
ca 

In the current Nestar system the 
Queen is a Commodore PET, which 
starts the system and monitors its 
operation. It also runs various utility 
programs, such as initializing new 
diskettes and making back-up copies. 

The Queen is connected to the 
drones by a 26-wire flat ribbon cable 
that begins at the central unit, runs to 
the first station, from there to the 


second, and on to a maximum of fif- 
teen units. From a second ClusterBus 


channel, a second string of 15 sta- 
tions can be connected to the same 
Queen. The maximum cable length 
from the Queen to the farthest station 
is 250 feet. 

Data move over the ClusterBus at 
80,000 bits per second. Error- 
checking facilities are in the Queen 
and drone software which, in most 
cases, detects errors automatically 
and then retransmits the damaged 
portions of data. 


One-Language Limitation 


The system is now limited to the 
support of only one language— 
Microsoft BASIC (also known as 
Commodore BASIC, Applesoft and 
Radio Shack Level II BASIC). There 
are no plans, according to Dr. Harry 
J. Saal, Nestar Systems president, to 
support other languages. However, 
he says the firm is considering sup- 

ort of new microcomputers as they 

me available. But there are no 
plans for a general S-100 ClusterBus 
interface and accompanying soft- 
ware ng Apple, Commodore and 
Radio Shack also have decided not to 
provide S-100 bus compatibility. 

In Nestar’s present release, cross 

loading of programs from one 


Cluster/One can interconnect up to 


30 personal 





for such applications as 


computers 
program development and laboratory automation. The dees ak ea so farhas been 


computerized instruction. 


machine type to another is not su 
; however, Saal promises this 


"pe 


restriction will be removed in a new . 


release planned for the third quarter 
of this year. He cautions, however, 


that the user must make any changes” 


required because of differences in 
the exact form of BASIC provided on 
the various computer types. “Pro- 


' grams using only standard BASIC 


features,” Saal says, “will be trans- 
portable without modification.” 
Nestar also intends to provide print- 
er spooling this June. Such printers 
as the AXIOM 820 electrosensitive 
type or the Lear Siegler Model 300 (a 


180-character/second, bidirectional, ° 


dot-matrix unit) will be supported. 
Planned additions include an eight- 
inch Winchester drive next year, 
scheme using coaxial cables to extend 
communications over thousands of 
feet at present —_ and a new cen- 
tral unit that will include the Queen, 

In laboratory use, local instru- 
ments can be interfaced to user sta- 
tions for data collection or monitor- 
ing 

Nei interested in developing pro- 





——— 


erane for microéden puters can con- 
nect several stations to the Cluster/ 
One to modify or test a common 
library of programs. 

‘The price of the basic Cluster/One ~ 


. is $4500. Optional features, at added 
» cost, are dual double-sided diskette 
’ drives, additional memory and Clus- 


terBus extender, These items are now 
available. 

For further information contact 
Nestar Systems, Inc., 430 Sherman: 


te Palo Alto, CA 94306, (415) 327- 


ase 


—Stan Baker 
Circle 205 on Reader Service Card 
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The New Nestar Cluster/One “Model A” 


Computer 


System 


Breakthrough 


This white ‘‘black box” makes 2 to 65 low-cost Apple computers 
into a high-speed computer network with an unlimited number 
of multi-user applications. 


is for Apole...a 

first-rate personal 

computer. 

“Model A” is for the 
Nestar network thal uses as 
few as two or aS many as 65 
Standard Apple computers; one 
becomes a central processor, 
ihe others, interacting stations 
up to 1,000 feet away... Each 
station connects toa central 
storage system capable of 
storing up to 33 million byles 
on a single hard disk... At an 
unbelievably iow cost. 


This & ihe now Nester ClustervOne 
“Model A’. f une propnetary 
network thal allows the weer jo axocuia 
progrars In either the Apple Dee 
Operating System or ihe Appa Pasica 
Sysiem envionment. And ine programs, 
fits and date for einer syotem necks 
in the ceninal unit 


inonmetioncan be iransmitted from 
machine: bo machine directly without 
going through disk fins and welhoud ihe 
eed for modens. All stations share 
aCoRSS aaher lo pervate data or io a 
common reac-onity Barary of progress 
and date. All stations can upsiate data 
bases sirmultanecashy: 


Limitless Applications 


This aBows — 2s only one aenimple 
of an intinibe miami of rultiszser 
applications — ole playing by a murmber 
iO) katy tives i O Business problem 
Sinwlalon 


her waereatiten dopica bons: may 
include: classic ceaniral daia-base 
sysiems * inventory control * account: 
ing procedures * logal brie! storage 
and nference * mailing list ranage- 
menl = meedical patient-inflormation 
records = word processing wilh Gom- 
plete editing capability * electronic 
mall systems = Interollice mame 
Systems = multi-user interactive 
Sinvulations * financial planning 
systems = dala acquisition * duce 
thonal apolicaiions. 


Applications limited only by the 
ueer's requirements and imagination. 





This ontinary Apofe computor has AoW 
PRsoce.., TOUT ay rod Moats. fae 
cmala! evita in Wao Aether 


Shared or Private Data 


AL Infarrnntion can b& Shared arncng 
U8ers of —using Ihe system Ss prolechoan 
mechanism — can be pessword-prolected 
$0 thal only ont designahed individual or 
group has access to spectic cana 

(AS an example, a number of 

Beagle may have paimission fo reac 

Soenio data but may or have fie 

ability to moaiy these cada) 

in {hee Astor “Mitel A” nate, 0 
standard 46K Sooke can humection a5 ihe 
Gedicaicd canal conirodarimass storage 


version 


manager, wih connections io the Nextar 
Hoe Subiyeone ond to other. Apo 
Ih Benn eS Uae Statens, Each stalion 
connected io the Llusterbus which can 
Bene bo 1,000 feel of 26-wene nibbon 
cable.or standard DEES round cable 


The White “Black Box” 


The “Model A" consisis ol  oormpadl! 
mela box wilh theo dovole-saded o-inch 
Thoapey disks with fonmatind avallabln 
Sloragecol 1260) bytes: ih mocessary 
eectronics which plug into lhe oontral 
conholler Apolo: (he Clusterkbus conmur: 
ake cand: the communicalion cons 
required for each Apple simian, aed all 
necessary sothwand. Also available as an 
option ts thn Alestar had disk drive with 
eiiher 16-5 of 33 million Byles. of fonmal- 
bed available Sloraoe in a Single unil 

The iW slalion communicalion cards 
conten 2K of ROM, The of RAM ard al 
mocessary bus elechonics. Fray are 
Cora lie with 2lancard Apple interface 
conds including ihose for minidisks, serial 
and parale| pens, Modes, Sun, and 
graphics tablets, The GausierBus om 
munication cand luge into ary of ine 
Pee rape peered COnneecilons insane: Funes 
and ig perceived by ihe Apple io be an 
Appia mint-disk cenirolie card md jws 
Will De TRCACany Inne when ihe 
Apes (Iu coh 


Why the Apple? 


Programs WHIT 9) Langue Bup- 
ported currently by Ange — Appersatl 
BASIC, Integer BASE machine language 
Pascal wall fumchion witht chapnge in 
the “Model AL" funy harceare in the 
Apole univer chnrng Apmle slandand 
SOnwiitions can beoued. Mos applica: 
tions: in audomalson, accounting. lapol, o¢ 
Sal business ise Gn Eee THT bely 
pul to work wifiou! ary repnogranimeng 





THE CLUSTER/ONE”™ IS MORE THAN A NETWORK.......... 
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NETWORK 
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APPLE II 





PRINTER 
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38,467 physical objects 
¢6,629 pnotograpns 

¢ 3,002 videos 

¢81/ oral histories 
¢42,29/ documents 
©8912 software objects 
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Soo Soh Lele Ley #V0TYP 

E70 9@9C FB14F LDA (PDELE),Y TYPE OF 1ST ENTRY 
E86 S@SE cS91¢a CMP #FVDIFSC 

690 S@A@ Fa@s EEQ #45 

708 S@AP 4CDD94 IMP DIRERS NO LABEL 

7109 9885 ASPE SRCHSK LDA #aDELFN STAKT WITE 2ND ENTRY 
728 OBAT DES BNE SRCK® (UNC) RETURN IT TO CALLEF 
V2@ S@AS " 

742 9@~Ag : READ THE NEXT 4 BLOCKS 

759 9@~Aa : 

E08 GOAG 2O@ES9@ SRCE1 JSR SRCHKD READ THEM 

77@ OBAC AGG SRCHS LDA #@ OFFSET IN DIR. BLK 

Va@ GBAE #552 SRCHS STA DIROFF 

74a 9@6RE 18 coe 

f@@ S@B1 691¢ ADC #DETYP 

B1@ 9@RZ A&B TAY 

&2e@ G@R4 Bi4F LDA (FPDERELE),Y GET TYFE FIFLD 
238 S@rE CoG" CMP #FLAST 

B40 S@ES 62 RTS RETURN WITE CC SET 

B58 90R9 : 

S60 O@FS ASSS DSRCHN LDA DIROFF 

B7@ 9ORER COE CMP #DELEN™DENUM—DELEN 

S84 SORD Fees BEG SRCH4 LAST ENTRY 

£99 G@RF 148 CLC GO TO NEXT ENTRY 
988 O8Ce E9re ADC #DELEN 

9146 Sac2 DEA PNE SRCES (ALWAYS BRANCHES) 
929 98004 Fe5¢4 SECH4 INC DIRBLK NEXT DIR BLK 

93@ 90C6 Dee ENE SRCE5 

949 93CB FeES55 INC DIRBLE+1 

S5@ S@CA CESCAF SRCHS DEC SRCECE COUNT ELES 

362 98CT Dees BNE SRCEE 

972 S@CF 4CZES5 IMP ERR4 DIRECTORY FULL 

9589 GED2 FE5e SFCEG INC PDBLE+i POINT TO NEXT BLOCE IK CORE 
998 9@D4 AQG@S LDA #3 EVERY FOUR TIMES 
1909 98DE £454 BIT DIEBLK REREAD FROM DISE 
121@ S@De DepDe2 BNE SRCH2 NO, IN CORE 

18229 SODA ASS2 LDA PDBLK+1 RESET TO BEGINNING 
1938 SeDe 16 CEC 

124@ G@DD ESFc ADC #P56-4 

195@ S@DF £552 STA PDBLK+i 

12g6@ 9OF1 DecéE ENE SRCE1 READ AGAIN 

1272 OBF2 ; 

1282 SOEZ : PEAD 4 DIFFCTORY ELOCKS 

1998 90FS : 

11@@ 9@FS 262298 SRCERD JSR WMOVE READ 4 DIR. BLES 
1118 S@FE 54 -PBYT DIRELK ,DFLK 

11128 98E? 42 
112@ 9@F8 4F ~BYT PDBLK,DADR 

112@ 9a@F9 46 

113@ @@FA 59 ~BYT K4@@,DSI1Z,¢ 

112¢@ OBER 44. 

1136 @@FC @e 

1144 S@ED 23520¢ ISK DREAT 

1158 98Fe@ Fee= BEG SRCHZ 

116@ S@F2 404495 IMP ERR1 DISK ERROR 

117@ 9@F5 "62 SRCEZ RTS 

1186 Sore : 

SharkFest ‘1 6 1192 SOFe 3 LOOKUP FNAME/FTYPE IN THE DIRECTORY 

12¢@ S¢FeE ; SET CARRY IF SUCCESS 

























Don't merely imagine whal @ local computer nealwork 
could do for your business. Experience it! The Mestar 
ClustenOne™, Model 4A (for Apple") is available mow, 
Best of all, you can gét started with ClusterOne for 
substantially less than a mini-based or lange system 
would cost you 


This Network Does It All! 

When you invest money, time and energy in a network, 

you deserve full networking capabililies, not a shared 

disc system imitating a network. Nestar enables every 

sation icompute! of penpheral) to talk to every oer 
station, That's flexibility for distributed computing 
Thats growin pote atial WOU Can Turn into productivit y 
fora whole business—or a whole industry! 


The Economics of Nestar 
With a Nectar ClusternOne, Model A, you can network 
up io 65 Apple computers. You enjoy increasing econ 
mies of scale as the system grows, because everybody 
inthe network can share expensive penpherals. High 


quality printers. Low cost-per-byte mass storage systems. 


High 6péed moderns. 
The Eats rOne 











Distributed Computer Performance 

While YOU save dollars, you aleo get pertormance 
benefits that mini-based systems can't duplicate. For 
example: Since each station is a computer initsell, users 
gellastl response time no matter whal the load on the 
total system. For example: If one terminal breaks chown, 
you don't lose the whole sstéem 


A Field-Proven System 
We con't simply promise you 
great capabilities. We can 
demonstrate them. Gur nét- 
works ane working right mow 



















Inschools and colleges 
Evenin an amusement 
park's coin-operated 
compulear arcade. In surn: 
Chuster One, Model Ais a 
mature product 







In banks. In travel agencies. 


etworking—Now! 


Software, Software, Software 
If you're still skeptical about microcomputers, we strongly 
suggest that you take another look al the Apple's capa- 
bilities. And while you're at it, check out the software 
that's 6 available for the Ap ole—literally thousands of pro- 
Welt And Nestar is developing specific software for 
uster/One. THE MESSENGER™, Nestar's proprietary 

slecwonk: mail system is available already! 


Ready When You Are 
We're ready to deliver 

fight now. We offer special 
discounts to commercial 
QEMs and software inta- 
Qrators, as well as systems 
houses. Call or write for 
free literature, including a 
détailed discussion of net- 
works vs. oiher solutions 
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Where Giants rear To Tread 





For five years NESTAR has ventured where giants 
tread local area networking: In fact NESTAR has installed moe, +4 LOCal Area Networks 
euiarircs ReiVorks i large inshitudians inar any other For Large Organizations 
ure brad nds Suppo NESTAR' produ be aly 
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Networks 
Can't 

Pass This 
Simple Test... 






But Nestar's PLAN 
Series “of networking 
products for microcomputers 

will work for your headquarters in 
: Manhattan, New York, and your local 
P branch in Manhattan, Kansas—as well as 

your regional office in Chicago. Here are some 
technical details: 

Our PLAN 2000™ links [BM PCs. Use our 
PLAN 2000 to link as many as 255 [BM PCs or XTs ina token 
passing network that can cover several miles. Any one Station can 
access up to three printers and eight hard disks at a tinve. 

Our PLAN 2000" tsa bargain for LBM PCs and Apples. You can get 
afile server, a print server, 3270, 3770 and 3780 emulation, electronic mail, Apple 
and IBM PC support, 6 operating systems, multilevel file structures, multi-level pass- 

word protection, disk capacity as small as 10 Mbytes, high-speed digital tape back-up, and 
more! Best of all, a 10 Mbyte file server costs less than $10,000, 
Our PLAN 4000™ grows from 30 to 548 Mbytes. It offers all the features of the PLAN 3000, 
and has enough capacity to handle very large organizations. 
Don't buy more or less networking than you need. Contact Nestar Systems, 2585 East Bayshore 
Road, Palo Alto, CA 94003, (415)493-2225, 
Telex: 171420-NESTAR PLA. In Europe 
contact Nestar Systems Limited, 122/3 High 
Street, Uxbridge, Middlesex UBS HT, 
United Kingdom, Tel: Uxbridge (0895) 59831, 
Telex: 896607. 
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NESIAR PLAN 5000 


PLAN SERIES _ MULTLFUNCTION FILE SERVER 





PLAN 3000° FILE SERVER __——_ EE ————————— 
PLAN 4000™ FILE SERVER 





Mesiar’s PLAN 5000 5 a high capacity floor stand 
ing, multi-function server typically supporting 30 to 
60 users per file server, Designed bo provide the 
larger capacity needed to support heavy storage 


requiraments with multiple adaitional server func 
tions, the PLAN SOOO is a key component of 
Nestar’s total systems approach to res0uNce and 
information sharing. The PLAN SOOO oannhines 
sophisticated networking technologies with fiefd- 
proven server finnvare [Oo Drove 2 distinctive, 
highly useful information systems networkin 
product for use by lange organizations. 


The PLAN 5000 is a multi-function server, mara 
ing a0cess to multiple printers and shared disk stor 
age for networked user workstations [PCs]. its 
features include: 
@ Password protection; 
@ Efficient storage, with back-up capability, 
B® Error checking and recovery: 
Reliable, integrated tape back-up: 
Bf Fault-tolerant (Shacow) mack; 
®@ Controlled access to files; 
<a. | BB System manager function; 
PTTTT TTT AANA LANA -spanannttittd “TW 7 > ae IB Print server supports two parallel plus 
WW : moe 00111 IN $ one serial printer: 
We § Simultaneous de-spooling on all three 
printers; and 
B User-specified printer forms, set up, 
number of copies, and priority. 
Additonal funchons are avaiable through oo 
Processor expat Cards. Oye Pirie ST ver Cor 
processor card 1s standard. 





ttt The PLAN 5000. can supporting to 255 worksta- 
tions, servers, and server oo-processors ona single 
\| network, including any combination of IBM anc 

LIAM IBVecompatible PC workstations. The server 15 

mo : housed in an attracts, movable cabinet that fits 
conveniently under a desk or table, Disk capacity 
i modular and easily expanded. The system 
Management console can BE located rear the 
Seren OF menmobely, 

The PLAN 5000 is designed to permit users to 


share data and programs in a secure, rehable 
yer with complete back-up. 





PERSONAL COMPUTER-BASED LOCAL AREA NET\WW/ORKS 
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Nestar Systems, Inc. 


e File server + 1. Commodore PET 


¢ Transparent redundancy (“The Shadow“) " ae. 68000 CPU board 
¢Print server 

Apol 
¢File Transfer Server (modems!) Bee naan PASCAL) 


e Telex server 


¢Email (“The Messenger’) 
* Chat ("Talk") eee and clones 
¢e Database server (DBMaster) 
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1978 — 1986 
R.1.P. 
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Why did Nestar fail’? 





¢1oo early 
¢-Bad LAN bets 


¢ first proprietary flat cable 

ethen Datapoint ARCNET 

then IBM Token Ring 

¢ Xerox XNS network protocols (not TCP/IP) 


eCorvus and Novell ate our lunch 
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Charles Babbage 
1791-1871 
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sy-leley-(e(cmom liicsle)ale me [U(otsy 


On finding errors in a newly 
computed set of tables, 
Babbage exclaimed: 


“lL wish to God these 


calculations had been 
executed by steam” 


In(x+1) = x — 2x2 + 1/, x3 - 4x7 +... 


Log. 342. 


G° 
36/ 












































so (220013424227) 4424 
50 1] 6200) 6398 
q 21 8173) 8370 
10 313430145) 0342 
20 4) 2116| 2313 
45” | 30 5} ©4086 A€S 
40 6} 6055 
50 71 8023) 8220 
8/ 8} 9991] 0187 
10 913441957] 2154 
50” | 20 §2210 3923) 4119 
| | 30 i] 5887] 6084 
| 40 21 7851/8048 
50 3} 9814! 0010 
9/ 413451776| 1972 
55" | 10 5} 3737) 3933 
| 90 6] 5698] 5894 
30 71 657| 7853 
| 40 s} 9615/9811 
50 9]3461573| 1769 
37/| 10742220) ~—-3530/ 3725 
10 1] 5486] 5681)! 
20 21 744]| 1636 
| 30 3} 9395! 9590 
40 418471348] 1543 
ies 


N. 220. 


6° 
6/ INum. () 
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A Rann! RAQAI RRSAl ANI. 


X 


oOo o fF W NO = 





ai alse \V(s)ealeleme)m D)lii=)a>)alerssow 


F(X) 1st ond 


difference difference 
> 3, 5 
13, 2 
——=> 
ene nce & F(x) = x*+4 
4 ha 
40 
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Babbage's Scorecard 






£17,000 ($2M) + 19 years 
= 12,000 of 25,000 parts made 


| oe 


The project collapses. 


ht a | | —< — | | | 
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7horder differences, 31 digit numbers 


SharkFest ‘16 « Computer History Museum « June 13-16, 2016 





avy ewe 


BBarcmanterelsldamserelasiercice 


fe ‘ Le dy ; it if {4 La {) 


I 
jl 


j 


) 
| 





$2M + 17 years 
8000 parts made 
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‘BZ; General plan of Mr Babbage’s great calculating engine, 1840. 





aNaicts| mere) aa) elelicls 


separate CPU (“mill”) and memory (“store”) 
pipelining and parallel processing 
conditional branches and loops 
microcoded carry lookahead 
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; Printing 
i} | a Mechanlan 


oa a eS 
ee as 


Fig. 2. Flan af Suayueal Eee with acid lazy, 7958 Redsierie 


CelsSelatsm(omletclaarcre 


BGP, OSPF, VXLAN, IPSEC, DHCP, 
IPV6, 802.11. 


Zé 


FUCK, NETWORKING IS 
HARD 


memegenerator.net 
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TART 


Transmit and Receive Totaliser 


— 
Ste 


ess 


yneeray.. 


J) acer ae See 
Ler 


(designed by Nestar UK) 


ARCNET SNIFFER S/N 4397 


potted, 
not patented! 





rem 
rem 
rem 
rem 


3600 


3700 


3800 


TART source code 





Create the source and destination filters. Packets will be accepted 
1f (SRC(source) AND DST(destination)) is non-zero. 

This clever idea is due to John Murphy at Datapoint, and can be used 
in many more ways than the code here allows. 


IF (STN1$+STN2$) <>"XXXX" THEN 3600 
FOR I=0 TO 255: SRC%(I)=1: DST%(I)=1: NEXT I: rem complete wildcard 
GOTO 3899 


IF STN1$<>"XX" THEN 3700 

FOR I=0 TO 255: SRC%(I)=2: DST%(I)=1: NEXT I: rem one station wild 
IF BROADCAST% THEN DST% (0) =3 

SRC% (STN2%) =3: DST% (STN2%) =3: 

GOTO 3899 


IF STN2$S<>"XX" THEN 3800 

FOR I=0 TO 255: SRC%(I)=2: DST%(I)=1: NEXT I: rem other station wild 
IF BROADCAST%S THEN DST% (0) =3 

SRC% (STN1%) =3: DST%S (STN1%) =3 

GOTO 3899 


rem neither station wild 
FOR I=0 TO 255: SRC%(I)=0: DST%(I)=0: NEXT I 


sharkFest ‘16 * Computer History Museum « June 13-16, 2016 


The end of Nestar 





Nestar Systems assets 






“TART” technology 
to Harry and Len 





DSC: Digital Switch Corporation 
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Restart: “Network General” 





«Goals 
eMake TART into a product: “Sniffer” 
Sell 100 of them 
¢-Figure out something else to do 
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Figure 3-2: The first panel of the Sniffer’s Main Menu. 
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if (menu_key 


break; 


Sniffer V1.0 source code 





== -K_RIGHT) { /* scroll version */ 
tr_makefile (&wwdx, &level [center_level+1], center_level+1); /* make new right memory file */ 
mv_cs (W_CENT ROW, 3, é&wwtc); /* center window: */ 
v_natt (LREVERSE, ENDROW, é&wwtc); /* reverse bar */ 
pl_wn (W_TOP_ROW, W_LEFT_COL+3*W_WIDTH-3-SS_ STEP, &wwts); /* scroll window supplies left edge */ 
step = stepsize; /* initial hop size for each movement */ 


for (1=0; 1 < W_WIDTH-1; i += stepsize) { 
hslide (W_TOP_ROW, W_LEFT _COL+1l+step, /* upper left cnr of slide rectangle */ 
W_HEIGHT, W_WIDTH*3-—4-step, /* size of rectangle */ 
-step, video_mode) ; /* slide to the left */ 
for (j=0; j < step; ++3) /* add new columns on the right */ 
show_col (&wwts, SS_STEP-stept+j, &wwdx, it+j); 
} 
dtemp = wwtl.dataf; 
wwtl.dataf = wwtc.dataf; /* shift data file ownership */ 
wwtc.dataf = wwtr.dataf; 
wwtr.dataf = wwts.dataf; 
wwts.dataf = dtemp; 
mv_cs (W_CENT ROW, 3, é&wwtc); /* center window: */ 
v_natt (LREVBLINK, ENDROW, é&wwtc); /* flashing bar */ 
} 
else /* -QK RIGHT */ { /* non-scroll version */ 
tr_makefile (wwtr.dataf, &level [center_level+1], center _level+1l); /* show new right ww */ 
tr _ showfile (&wwtr, LNORMAL, FALSE); 
tr makefile (wwtl.dataf, centerl, center level-1); /* show old center in left ww */ 
tr _showfile (&wwtl, LNORMAL, FALSE); 


tr_makefile (wwtc.dataf, rightl, center_level) ; /* show old right in center ww */ 
tr showfile (&wwtc, LREVBLINK, TRUE) ; /* with blinking bar */ 
} 

show_info (newrightl->node, &wwtb) ; /* show info for selected center node */ 


} /* can move right */ 
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quit: 


no_unwait: pop 


...with 8086 assembler help 


F Do a right slide using backward string moves 


add 
add 
sub 
sal 
mov 
add 
mov 
add 
sal 
std 
mov 
mov 
mov 
mov 
call 
cld 
or 
jz 
call 
es 
pop 
pop 
ret 


si,colq[bp] 
si,colq[bp] 
si1,2 

ax,1 

di,si 
di,ax 

bx, V_cog 
bx, colq[bp] 
bx, 1 


dl, rowq[bp] 
ax, v_seg 
ds, ax 

es, ax 

do move 


dh, dh 
no unwait 
unwait 


ds 
bp 


v 
v 


v 


move si to last word of row 


amount * 2 


starting di = si + amount * 2 
precompute endline adjustment for si/di 
bx = 2 * (v_coq + colq) 


;backward string direction 
,;al = number of rows to do 
;setup segment regs 


; leave with direction forward 
;maybe turn video back on 


,;restore segment regs 


; return 
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The Sniffer ™ 


PRODUCT FEATURES scarier iparaiie 


m 


Packane Portable instrument, with 
carrying handle 


Weight Approx 
FeOOTUINGE Ail Atay SIS 


: Voltage 115 VAC (optiona \ : 
includes a real-time system performanc eutomatically switched) i] e PRODUCT SUMMARY) 
mormtoring packar 
. rection network . antes Processor Inte] 80286 rep ; 
LESAGE S PTI PT : Memory 640 KB RAM +h Network General's Token-Ring Network SAMPLE SCREEN 
aa ee a ee ce ae Portable Protocol Analvzer, “The Sniffer,” 


Storage One 360 KB 5 
— fh op PP yd 1) N is a combination of hardware and soft- 
i | hard disk ware which serves as a data analyzer for 
Display erase Se the IBM Token-Ring Network. The Snif- 
tional external ROE i : fer’s unique hardware feature is its ability 
Token-Ring Network , 


to capture all frames transmitted on the yea : : 


29 Coolrrererrr 1¢09t4 rts ms 


Network Standard IBM Token-King Portable Protecol network. Together with high-level soft- en ; ii ; ny ceoenrrererr OETA mc é Ring meets t' 
Network DB-9 connector ware, the Sniffer monitors network traffic ; ' te ih ; rrererer 140 our . “ 

with 8° cable for wail plate Analyzer and interprets it in much the same way | a at Trerrre® seoncatonee 
Warranty One year ui that a logic analyzer does for digital sig- i Ble CEDIererrrrr i69dsase) ier 
Software Written in a combinatio nals. The Sniffer is built around a high 

of microcode, machine performance (8 MHz) portable personal 

computer, making it a useful tool both in 

the field and in the lab. 


Anguage and ( 
hice 
provide tor extensi 


propri« tary 


ORDERING INFORMATION 7 : 
tow i- ¥ eek o Ghent 
Model Number: PA-400 Token-Ring Networ mo neets Seca! SS — I" Shape ares} 
Portable Protoco vz 
Price (USA) 


Network General Corporation 
1296B Lawrence Station Road 
Sunnuvale, CA 94089 
(408) 734-0464 : 
FAX (408) 734-1828 ts MALY DESMAN Det » - - 
- 8. us aesesasaaeen iaee8aceiier ~ 4 beacen Birectery 


* 468 


t 
of tic 8 S&P 
' 

’ ' >»? 


» 
4 

% 
‘ 





‘ v new ’ ter * Wert 7? Start! 
icce Merve ssdiiee ian) Tiome| Capture 
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VA"dars lin (omelarclael> 


Sniffer cost of goods 
computer: eteon 
network adapter: rer 
software: 
total: $2010 


83 Ssesvace 
S* “sence 


ook Seeeeess 
ssssiigs 





Len: “40% markup: $2800 7 
Harry: “$25,000. It’s worth it. 


16 
¢ June 13-16, 20 
Fest ‘16 * Computer History Museum ¢ J 

SharkFes 
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Network General Corp. 
sage unveiled a version of 
its Sniffer network protocol 
analyzer that supports Apple 
Computer, Inc.'s AppleTalk 


selling the Sniffer 


euse Manufacturers reps era 
ethank you, George Comstock running the fall range of Ap 


pleTalk protocols. In addition, 
the Sniffer is expected to sup- 


«demo at the customer port tken-ing nets within 
- “look at all those passwords” 


Called the PA-1310 Apple 
¢ it sold itselt v7 


| Protocol Suite, the software 
emore networks, more PIs 





product supports all layers of 
the AppleTalk protocol mod- 
el. The Sniffer network proto- 
col analyzers are portable, 
self-contained units that col- 
lect, record and analyze data 
and monitor real-time net- 
work performance. 

The PA-1310 Apple Proto- 
| col Suite is available now and 
has a list price of $995. @ 


SharkFest ‘16 * Computer History Museum « June 13-16, 2016 






Price by value, not by cost 





We sold all we could make at $25,000 
and customers were delighted to pay It. 


1986: 8 Sniffers 
4 employees 


1995: 1000 Sniffers/month 
1000 employees 
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What a ride! 





$200,000,000 100% 
$180,000,000 90% 
$160,000,000 80% 
70% 
$140,000,000 
‘ VA IPO 60% 


40% “=== gross margin, % 


$120,000,000 D _ 
a with 29 emplovees 50% — cmesrevenue, ¢ 





$80,000,000 === profit, % 
30% 
$60,000,000 - 
$40,000,000 ‘a 
$20,000,000 0% 
$0 -10% 


CY86 CY87 CY88 CY89 CcY90 cy91 CY92 CY93 CyY94 CY95 


ae - most frame coun ants 


+ | elses 
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Figure 3-2: The first panel of the Sniffer’s Main Menu. 
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i. Help 
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A KID Pmt. 3.T2° NETWORK © .R¢ 
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BIND SENDLU 
A RSP: B agin cetaeanecntateasene 


REQ: 
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RSP 3” 


RSP: | 


XID. Fmt. 3. -t2 


ig Next 0 
cred _ 
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| MBE Oeiginator = = “TOMEC™ 


| SMB: [Message text] _ ane. 





{0020 FF 53. AD. 42 DO. 00. 00. 00 00 00. 00. 00. 00 00. 00. 00 = SMBS SB ee 
| 0030 00 00.00 00 00 00 00.00 00 00.00 00 00 00° 00-00: ae oo 
on 23 ae OF aD a1 52 ‘52° 58 54 53 56 00 04:54 4F 9.8. MARYKTSV Bae 3 tes 
fib ane NEC. cHello the: ae 
See re. LOM meee : ee si 





aA 2's Set. oo 4 Zoom 5 ee es “eDisply, 7 Prev oo BS 
me mo in | * Menus oe Rite 9 frome 





* 
Of 68 OSs SESS ee Coe SEO TET THHEEH CHEESES TEH SELES EES CES Soe es OS'S BES Obs bbs 888s 
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“This friendly 
reminder 1s 
brought to you by 
Network General.” 


Wall Street Journal 
Full page ad 
October 4, 1995 
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iial-me)lem lars 





e-Ease of use 


eMany protocol interpreters 
Obsessive about reverse-engineering 
proprietary protocols 
¢e Customer-written Pls 


e-Many network types 
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3COM 3+ 

AppleTalk ADSP 
AppleTalk AFP 
AppleTalk ARP 
AppleTalk ASP 
AppleTalk ATP 
AppleTalk DDP 
AppleTalk ECHO 
AppleTalk KSP 
AppleTalk LAP 
AppleTalk NBP 
AppleTalk PAP 
AppleTalk RT MP 
AppleTalk ZIP 

ARP 

AT&T 

Banyan VINES AFRP 
Banyan VINES Echo 
Banyan VINES File Svc 
Banyan VINES FRP 
Banyan VINES FTP 
Banyan VINES IP 
Banyan VINES LLC 


>) folate ls 1k0 i make) celere) Malice eleclicl es 


Banyan VINES Ntwk Mgr 
Banyan VINES SPP 


Banyan VINES StreetTalk 


Banyan VINES Svr Svc 
Banyan VINES Talk 
BOOTP 

Bridge bridge mgmt 
Bridge CS-1 

Bridge terminal srvr 
Chaosnet 
ComDesign 

Cronus direct 
Cronus VLN 
Datapoint DLL 
Datapoint RCL 
Datapoint RIO 
Datapoint RMS 
DEC 911 

DEC bridge mgmt 
DEC LAN monitor 
DEC LAST 

DEC LAVC 

DEC NetBIOS 


Banyan VINES Loopback DECNET CTERM 
Banyan VINES MatchmakerDECNET DAP 


DECNET DRP 
DECNET FOUND 
DECNET LAT 
DECNET LAVC 
DECNET MOP 
DECNET NICE 
DECNET NSP 
DECNET SCP 
DNS 

ECMA internet 
EGP 

Excelan 

FTP 

GGP 

IBM SMB 

IBM SNA 

ICMP 

IONET VCS 
IONET VCS CMND 
IONET VCS DATA 
IONET VCS TRANS 
IP 

ISO ACSE 

ISO ASN.1 

ISO CMIP 


ISO Network 
ISO PPP 

ISO ROSE 
ISO Session 
ISO SMTP 

ISO Transport 
LOOP 
Loopback 
Micom test 
NBS internet 
Nestar ARCnet 
Nestar PlanSeries 
NetBIOS 
NetBIOS TCP 
Novell Netware 
PUP address translation 
RPL 

RUnix 

SMTP 

SNAP 

Sun MOUNT 
Sun NFS 

Sun PMAP 
Sun RPC 

Sun RSTAT 
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Sun YP 
Symbolics private 
TCP 

Telnet 

TFTP 

TRING DLC 
TRING LLC 
TRING MAC 
TRING RI 

U-B 

Vitalink bridge mgmt 
X.25 

X.25 level 3 
X./75 internet 
Xerox BOOTP 
xerox EGP 
Xerox GGP 
Xerox ND 

xerox PUP 
xerox PUP ARP 
Xerox RIP 
Xerox TFTP 
Xerox XNS 
Xyplex 


Network types 





¢IBM Token-Ring eISDN 
¢ Token Bus «Frame Relay 
¢ Ethernet (thick, thin, ¢SDLC 
twisted pair) “ATM 
¢ Datapoint ARCnet °X.25 
¢Starlan ¢ Sytek/IBM broadband 
¢ Apple I alk 
¢ Corvus Omninet 
¢FDDI 
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a school for LAN managers 


Expert Sniffer 
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= Fae ae users to rate it #1 among pro- 
EXPE RT SNIF F ER tocol analyzers’ And LAN 
Times presented Expert Sniffer 
with both its Reader's Choice 
and Editor's Choice Awards. 
When it comes tonetwork ing solutions in plain, readable Call for a free demo disk. 
troubleshooting, there’s only English. Expert Snifferalso And see for yourself why the 
one expert. Expert Sniffer” detects trouble signs before experts agree, Expert Sniffer 





The Industry's Most Advanced Network Problem Solving Tool. 









the network analyzer from they become real problems, js a network essential. ™ 

Network General* helping you prevent costly 1-800-SNIFFER #G2405 Combine your network expertise with 
Expert Sniffer automatical- downtime. - — Expert ae ee network up 

ly pinpoints and identifies Expert Sniffer’s compre- | c nian ease AT 

network problems. Then it goes hensive protocol interpretation General NETWORLD + INTEROP 

one step further by suggest- and expert analysis prompted —————— AT BOOTH #2442, 
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Distributed Sniffer Systems for Complex Networks 


‘The Network General Distributed Sniffer Sys- 
tem (DSS) provides the practical solution for 
network managers who need to diagnose the 
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SniffMaster for X (SunOS Client) runs on a Sun SPARCstation with SunOS 
4.1x and X-Windows. Applications running on multiple Sniffer Servers 
may be displayed simultaneously. Access to SniffMaster for X may be 
gained by multiple X workstations—or terminals—located throughout 
the enterprise network. 





SniffMaster for X 
(SunOS Client) SniffMaster 
for DOS 
BELLE TPE. 
Ethernet 
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: Server 
Token Ring 
LTD ELE. 
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Sniffer Sniffer 
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Distributed Sniffer System on a Network 
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sniffer Lite: “Watchdog” 


Networks 


AUGUST 27, 1980 


The Watchdog sniffs Out LAN Traffic Statistics | 


Network General's Management Tool Presents a Vast Amount of Data in a Logical Way 


By Peter Tait Review Boaro 


ocal area networks have been 
around for more than a decade, 
and in that time the typrcal LAN 
has undergone incredible 
changes. It makes sense that the 
tools available for maintaining 


LANs should also evolve to keep | 


pace with these changes. 

Network General Corp.'s Network 
Monitor Watchdog 1.0 is an example of 
the latest kind of toal for LAN mainte- 
nance and troubleshooting. As networks 


| grow, the high cost of system down time 


easily justifies the expense of sophisticat- | 


ed analysis or management tools such as 
Network General's Sniffer or Hewlett- 
Packard's Lanprobe. 

The problem: As PC LANs have 
proliferated, the average cost of each 
network node has dropped, making it 
harder to justify $20,000 analysis tools for 
anything but the largest networks. 

Watchdog provides some of the 


| functionality of its big brother, the 





Sniffer, without any of the sophisticated 





tion of the packets on an Ethernet 
network are Novell, DEC-Net, ANS, or 
any of the other protocol types, what the 
average packet size is, and how many 
packet errors there are for each node. It 


| cannot, however, disassemble a given 
_ packet into the rest of its protocol layers. 


Because the manager of a large network is 
more interested in knowing who is 
generating traffic or errors than what each 
data packet contains, this is likely to be a 
worthwhile trade-off for most users. 
Watchdog consists of three compo- 
nents — a network adapter card, a TSR 
program that captures data from the 
network card, and the application soft- 
ware for displaying the captured informa- 
tion. In order to examine network packets 
straight off the wire, Watchdog uses its 
own network interface card, or NIC. (It 
must be ordered with the appropriate 
adapter for your network. Although 
Watchdog currently supports only Ether- 
net versions, a token ring version will be 
available by the end of the year.) The 
version we tested, for Ethernet networks, 


| included a Racal Interlan card. 
protocol analysis features for about one- | 


Using a separate NIC does offer a 
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Network General's Watchdog Network Monitor can graphically display 
utilization of a period of time. 
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the Sniffer ® lives on... 

















COMMERCIAL 






Computer 
a History 
- Collection Museum 


¢ hardware, software, images, video, documents, source code, etc. 
¢Exhibits (real and on the web) 
«Public programs 
«Historical research and journalist outreach 
¢Education 
¢ Corporate archiving 
¢-new: Software History Center 


-new: “Exponential” Center on entrepreneurship 
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a Our warehouse, 
20 minutes away 
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New third building: 


Archival and 
research center 
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EVOLUTION 


The First 2,000 Years of Computing 









a 
— www.computerhistory.org 
a | 
A. Calculators pale 
B. Punched Cards gaa eS: 
C. Analog Computers gee. it 
D. Birth of the Computer TeLeee, 
E. Early Computer Companies 
F. Real Time Computers 
G, Mainframe Computers : 
H, Memory and Storage : 
|. Software Theater ee 
J. Supercomputers 
K. Minicomputers i 
L. Ones and Zeros 
M, Artificial Intelligence and Robotics 
N. Human Computer Interaction and User Interfaces 
0. Computer Graphics, Music and Art 
P. Computer Games 
Q. Personal Computers 
R. Mobile Computing — 
S. Networking 
T. The Web 
U. What's Next? 
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